Abstract
Introduction
"The past decade has witnessed a dramatic increase in the development of technology-based teaching and learning" [1, p. 1] . This citation of Alavi and Leidner in their review regarding technologymediated learning (TML) from 2001 still holds true 14 years later. Teaching and learning changed tremendously in the past decade with the advent of concepts such as massive open online courses (MOOCs) and flipped classrooms. TML engages learning outcomes, facilitates cost advantages, and fosters the sharing of expertise in a global setting to provide learning opportunities at disadvantaged locations [2, 3] . In addition, information technology (IT) in the learning process allows for a new quality of self-directed and individual learning [4, 5] , as well as collaborative learning (CL) [6] . The latter is especially prevalent in new teaching and learning scenarios such as MOOCs. CL with group discussions provides feedback and support in the learning process, which is otherwise not possible in such a large-scale teaching and learning concept.
Still, much further work is needed in CL concerning technology as an interaction medium as well as how learners employ different strategies in IT-supported CL. Following the suggestion of Gupta and Bostrom, the appropriation process in CL is one major driver of the learning process and learning outcomes [7] . Our goal is to enrich the body of knowledge regarding the appropriation of CL. Therefore, we draw on adaptive structuration theory (AST) and qualitative data to generate rich insights regarding CL appropriation. In specific, we apply a macro-level coding scheme from group support systems (GSS) research [8] to identify appropriations in group discussion forums embedded in a flipped classroom. The research questions (RQs) are:
(1) How is CL appropriated in a flipped classroom? and (2) which patterns emerge regarding CL appropriation? By answering these RQs, we enrich on the one hand the body of knowledge regarding CL and its appropriation process as a theoretical contribution. On the other hand, we provide practitioners guidance on how to design CL that is faithfully appropriated in order to ensure learning outcomes. The remainder of this paper is structured as follows. After the provision of a theoretical background regarding IT-supported CL and AST, we introduce our research setting and the macro-level coding scheme in section three. Section four presents our findings, before section five discusses the CL appropriation patterns accordingly. In section six, we highlight possible limitations of our study and call for future research activities, before the paper closes with a brief conclusion.
Theoretical Background

Collaborative Learning
CL is a process concerning learners who interact, work, and learn together as a team in small groups of two or more, accomplishing a shared goal beneficial to all [9] [10] [11] . Thereby, students are not only responsible for their own learning outcome but rather for the outcome of the whole group [12] . CL thus enhances critical thinking [12] , student satisfaction with the learning process, as well as learning outcomes. It creates a positive emotional learning climate through the construction and internalization of knowledge by means of the active and social interaction in a team of peers [6] . Peer learning as a concept of CL is based on theories of social constructivism and refers to learning with and from companions of an equal status, called peers [13] . Such a team comprises two major categories of peer influences that first serve as natural teachers and second contribute to task orientation, persistence, and motivation [14] .
CL has been found to be more effective on the learning outcome of students than traditional instructional methods [9] . Mediated by IT, it also enables to overcome long geographical distances, therefore minimizing costs for education and training [6, 11] . However, information systems research in CL lacks a profound understanding of the learning process [14] . To close this gap, we draw on the theoretical basis of AST in the next section.
Adaptive Structuration Theory
To examine the CL process and its appropriation, we draw on the theoretical basis of AST, which allows to investigate the relationship between technology and social structures, e.g., the use of group decision support systems in organizations [15] . AST, developed by DeSanctis and Poole [15] based on Gidden's structuration theory [16] , is a metatheory [17] describing the social existence of a group beyond their information processing activities [18] . According to them, the social aspect of group work determines the adoption of technology supporting their own working processes, and therefore influences the information process and interaction features within the internal group work, and finally their output.
These thoughts are based on two premises [7] . The first one relates to the correlation of structures embedded in a specific context and is defined as rules, resources, and capabilities in a given context [15] . Applying this in CL, we consider the learning methods and structures that are, for example, reflected by the deployment of IT such as a learning management system (LMS). The second premise focuses on the user of an IT artifact, e.g., the interaction between the learner and the provided structures. In our setting, appropriation is defined as a group's decision on whether or not to use certain structures. A group might decide to directly use (reproduce) a collaborative learning structure, to relate or blend a collaborative learning structure with another structure, or to interpret the operation or meaning of a collaborative learning structure [15] . This appropriation process is in itself a complex phenomenon and includes cognitive processes and interactions relating to the learning methods, as well as support in the learning process (i.e., scaffolding) and other elements of the learning scenario influencing learning success [7] . The latter represents "the goal assessment or measures for determining the accomplishment of learning goals" [7, p. 713] , and is the key outcome measure of CL.
AST posits that specific structures such as an LMS consist of a spirit which is reflected by the "general goals and attitudes the technology aims to promote" [19, p. 179] , as well as structural features that implement the spirit promoted by the provided structures [20] . The spirit is formed by the learning goals and epistemological perspectives and guides design and implementation of the learning method that are appropriated in the learning/use process by the learners. Attitudes, namely the consensus of a group on how IT should be used, as well as faithfulness determine the appropriation process according to AST [20] . In this paper, we draw on the concept of faithfulness appropriation as a significant determinant for CL outcomes [21] .
Faithfulness as a social aspect [15] regarding the use of technology can be observed as certain perceptions about the role and utility of the technology are created. Faithfulness with regards to the appropriation process is defined as the extent to which the provided structural potentials are used in a manner that is consistent to the underlying spirit of CL [18, 15, 20] . Referring to CL, a faithful appropriation occurs when the learning methods and structures are appropriated in consistence with the overall learning goals and epistemological perspective, which represent the underlying spirit, and in turn positively influence learning outcomes [7] . An example would be the use of a forum in an LMS to discuss learning materials. In contrast, an unfaithful or ironic appropriation occurs if learners do not fully comprehend a sophisticated LMS and need to shift their focus on understanding the technology itself. This consequently detracts from the overall learning process [7] and hence negatively influences learning outcomes such as learning success.
In the case of learning group members, we refer to the appropriation process of CL structures that deals with the perceptions of rules and norms [7] . CL supported by IT, e.g., by means of discussion forums, offers the possibility to interact with peers and therefore enables a more interactive way of knowledge acquisition and sharing. Nevertheless, if these structures are not well appropriated, they do not support learning success [11] . This might be the case if a discussion forum is not perceived as a support in the learning process or does not provide feedback. Hence, we consider in line with Gupta and Bostrom [21, 7] that the perceived richness of CL suggests its appropriation and ultimately leads to higher learning outcomes [11] .
Collaborative Learning Appropriation in Flipped Classrooms
Research Setting
In our investigation of CL appropriation, we refer to the case of a flipped classroom. The approach of a flipped classroom, also known as "inverted classroom" [22] , changes the conventional way of lectures and self-regulated learning. Thus, the process of acquiring knowledge or learning contents takes place at home. Learners are required to teach themselves basic knowledge as homework, while they solve tasks that are usually supposed to be homework in class. This means that mastery activities are now an integral part of the schedule in class. Outside of class, learners have access to online videos and learning material to study the subject matter on their own. In class, learners concentrate on understanding, applying, and analyzing the subject matter they previously studied [23] . This is realized via group or individual problem-solving activities, group discussions, or other learner-centered activities that enhance critical thinking, problem-solving skills, or discussing [24, 25, 22] .
Our analyzed lecture is held at a European university in the semestral course Introduction to Business and Information Systems Engineering, which is attended by 100 to 300 undergraduate students. In contrast to typical flipped classrooms, this lecture includes online collaboration activities in group discussion forums in addition to an online preparation with videos and quizzes in order to engage peer learning before discussing the peer learning activities during a presence phase in the lecture hall [26] . Since we want to focus on the ITsupported collaborative part of the flipped classroom, we concentrate our analysis on the online collaboration in group discussion forums. This part of the course is in our case embedded in an LMS, where we provided all learning materials as well as a Google Docs presentation document by means of which each group could visualize their ideas and solutions for the assignment.
The learners self-selected a group and could not see who else had chosen the specific group to avoid self-selection biases. In addition to the online discussions, the group members also met during the semester in tutorials on business process management conducted by student assistants. These tutorials were not further related to the solving of the group tasks in the discussion forums. Hence, we did not consider to audio-or videotape recordings of these sessions. The majority of learners were in their first year of university and had no prior experience with the LMS. This enabled us to account for LMS expertise in our sample. Prior to the first task, the learners were given information regarding the use of the LMS and its underlying philosophy, the purpose of the group discussions, as well as guidance on how to accomplish the task as a group. Throughout our study, learners were fully responsible for deciding whether, when, and how to use the LMS and Google Docs to finish the assignments. The first author was available during the semester to resolve difficulties with the LMS or Google Docs. Each group had the task to solve five assignments during the semester in the CL phase, and each assignment was related to one course topic. The assignments themselves were structured in a way that every group solved independent parts of the assignment.
Data Collection and Participants
The data collection took place in the described flipped classroom setting. The study was conducted with seven groups (n=109) with a (theoretical) maximum number of 30 learners per group in the described course Introduction to Business and Information Systems Engineering in the winter term 2014/15. On average, every group consisted of 20 learners (S.D.=8.22). Table 1 depicts the according demographics. 
Research Method
Analyzing textual data is one of the most prevalent techniques in qualitative research [8] . Within our research context, textual data includes the group discussion in the LMS. Therefore, we collected data from the group discussion forums to analyze the qualitative data with regards to the appropriation process of CL. For this purpose, we exported all group discussions from the LMS to code and analyze the discussions accordingly. Coding in general refers to the process of breaking down data, conceptualizing it, and putting it back together in new ways [27] . Positivist coding approaches rely on the categorization of interactions, counting instances, and using statistical techniques for analyzing purposes. One example for a positivistic approach is the microlevel coding scheme by Poole and DeSanctis [28] to code structuration and appropriation movies. We in turn rely on a linguistic and interpretative approach for coding and analyzing the appropriation process, in specific the macro-level coding scheme of Chudoba [8] . In contrast to micro-level coding, such a scheme allows researchers to analyze larger samples to gain insights regarding appropriation and structuring activities. The scheme considers junctures in group work and may either be an actual change in what the group is doing or an attempt by a group member to change the group's activity [8] .
Three important points have to be considered when coding the group discussions in our LMS. First, when coding group discussions, each juncture is coded exclusionary with one applicable type of juncture. Second, junctures are used to categorize an entire topic that may include more than one sentence and more than one participant in the group discussion, as long as the purpose of the exchange stays the same. Moving from one type of juncture to another might be linear, but in some cases, a group might move back and forth between different types of junctures. Third, the juncture identification is only the first step in analyzing data and should be proceeded by a detailed analysis of what happens at each juncture in order to create impressions of how groups use CL, thus capturing rich insights regarding the appropriation process.
For coding the junctures in our group discussion forums, we draw on a modified version of the coding scheme by Chudoba [8] . The original purpose of the scheme was to analyze verbal and electronic discussions of groups using GSS. Since we want to gather insights regarding the appropriation process of asynchronous electronic discussions, we slightly modified the original coding scheme and disregarded all junctures related to verbal discussion, as well as individual reflection in terms of reading or thinking. We hence exclusively categorize the electronic discussions in the group forums where learners solve their tasks and assignments. Table 2 depicts the coding scheme used in the further analysis. Electronic task (EK) is used to identify group discussions that are related to discuss the assignment itself. Electronic process (EP) relates to discussions engaged with the problem solution process the group should adopt. For example, when a group considers software development process models and one learner states "I think prototyping is the best solution because …," this is coded EK, while "Why don't we take a vote on the best process model for our app development project?" is coded EP. Both codes are differentiated in line with research on GSS and CL [8, 21] in order to gain insights regarding the learning process.
Electronic faithful (EF) and electronic ironic (EI) are used as codes to indicate whether group members appropriated the group forum and its features according to its underlying spirit, i.e., the underlying learning goals and epistemological perspective. Considering our group discussion forum, we aim to achieve high cognitive learning goals related to analyzing, evaluating, and creating with a constructivist perspective [29] , treating faithfulness as an objective measure [18] . Discussions are coded EF if the group brainstormed ideas. In contrast, discussions are coded EI in case the learners did not recognize the provided features. This might even result in insufficient learning outcomes, e.g., if not all group members were able to contribute or add value to the achieved assignment solution.
Electronic social (ES) is applied if discussions were related to private matters rather than to achieving the learning goals. Electronic conflict (EC) is used in the context of a negative judgement by one or more learners regarding the group, respectively a learner enunciated dissatisfaction with the provided technology structures. Discussions about the technology itself are coded electronic technology (ET) and relate to the use of features provided within our LMS or Google Docs. Exogenous forces (XF) which might relate to hardware problems are also considered. Finally, transition points (TP) between two periods in editing the assignment are coded as well, e.g., if a group had finally chosen a process model for software development and then actually applied it to a specific case.
Results
Coding of Group Discussions
All group discussions were coded by an independent researcher familiar with AST. The coder was introduced to the coding scheme and ambiguities were discussed with the first author, who independently coded a sample of five randomly chosen group discussions to determine inter-coder reliability. The inter-coder agreement on identifying junctures was 0.914. On this basis, one critical juncture type was identified (XF) that was coded differently. We therefore adjusted the XF juncture coding based on a mutual agreement, where applicable. Table 3 depicts the summary of a coded group discussion to illustrate the coding procedure. A review of this coded group discussion shows a typical sequence in the group discussions starting with process-related discussions on how to actually solve the assignment. After an initial suggestion, the group brainstormed ideas and information related to the assignment solution. We coded this large part of the discussion as EF. Afterwards, the group moved on to process-related questions. However, the discussion moved back and forth concerning how to accomplish the task as well as new ideas. Hence, we coded this part of the discussion as EP/EF. Near the end of the group discussion, participant 5 had technical issues with the presentation tool embedded in Google Docs and consequently uploaded a PDF version of a local PowerPoint file. We coded this juncture as ET. Subsequently, an ironic appropriation occurred since this participant uploaded a noneditable PDF file that inhibits all CL opportunities. One participant still added final comments to the group assignment, which was added on the Google Docs presentation.
Appropriation Patterns
As described above, we coded every group discussion. In total, 236 junctures were coded, whereas discussions that moved back and forth between two junctures account for the multiple coding of junctures. Each juncture of the seven groups related to the five assignments is shown in Table 4 .
An analysis of the depicted code patterns indicates that the learners participated in some or all of the following activities while solving the group assignments. The first pattern involves process discussions in line with a faithful use of the LMS for brainstorming ideas or collecting material related to the task (EP/EF). The process discussions helped the groups to get initial orientation in the learning process, and the LMS provided the learners with a CL space to achieve the assignment solution. The second code pattern that emerged across the majority of groups is the sequential progression from taskrelated discussions to the faithful use of the LMS (EK-EF). These patterns often appeared at the middle and/or the end of a group discussion, indicating that groups worked on solving a task but task-related discussions did not emerge without a certain progress in the learning process. The third pattern that emerged constitutes discussions related to the task and the process for solving the task (EK-EP). Similar to the EK-EF pattern, this pattern often occurred at the end of the group discussions. This specific pattern also occurred in accordance with a faithful use of the LMS afterwards (EK-EP-EF). 
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Legend: Both coding patterns (EK-EF & EK-EP) that were initially related to discussions on the group work itself but often appeared at the end of the discussions might be explained by asynchronous discussions. While some learners directly joined the discussion when we uploaded the task assignments, some learners joined just a day before the deadline.
After identifying the junctures and code patterns, we now analyze in accordance with Chudoba [8] how the groups proceeded when a juncture occurred during their CL process. In order to derive CL appropriation patterns, we reviewed the coded qualitative data of the electronic discussions in an iterative process. Four distinct patterns in appropriation emerged during the review: Conflicts with Technology, Domineering Group Members, Inanimate Appropriation, Determined Discussions. Details regarding the patterns are shown in Table 5 . This posting relates to problems with the use process of the Moodle LMS and its implementation in the personal learning process. As in this example, Moodle is a learning content management system for the learner, and not really related to and thus unsupportive of CL. Hence, alternative collaboration tools are suggested, in this case a Facebook group. As such, these groups are more responsive, offering device independency and a more responsive way to discuss things with each other. Nevertheless, in a process discussion to solve the future tasks, the group decided to stick with Moodle, since not every student is registered on Facebook. Participant 2 of group 7 states (assignment 2):
Regarding Facebook: there would be the same problem as now: if much has been written, one has only to read a lot :-) secondly perhaps not everyone has Facebook. Personally, I would continue to use the platform Moodle. In addition, as the second tool provided, Google Docs presentation was responsible for the majority of ET junctures. These issues were related to the use of Google Docs on mobile devices and its offline use. However, the groups usually resolved these issues by using the features of the Moodle LMS, as well as by seeking advice from other group members who would recommend how to deal with the technical problem and suggest a process that eventually worked for the group. This pattern occurred for example within EP discussions.
Domineering Group Member refers to learning groups where one learner is able to control and affect a significant portion of the group work [8] . We discovered such a pattern in Group 7 at an EC juncture when participant 5 of the group states:
Hello, I just wanted to ask if we could agree on the point that everyone in the group has a chance to acquire the needed knowledge for solving the task. Otherwise, on the long run usually one person does the whole assignment and no one gets the chance to contribute. Considering this conflict, participant 5 suggests to limit the time for editing the assignment. In consequence, the "domineering" learning group participant 4 ironically suggests to limit the contributions of each learning group member in order to avoid such contribution conflicts with one domineering group member. Member 5 also posted:
Hey, if I remember correctly, you are the one who posted the solution to the first assignment just two days after the assignment was online.
Without judging this in a negative way…! I do not see in any of the postings some kind of bestpractice solution or a solution that can be seen
as "correct". Hence, everyone has the chance to contribute with their solution, improvements or changes. As such, there was no "best-practice" solution to the tasks, since these assignments addressed high cognitive learning outcomes, and are thus of a complex nature. However, group members perceived this very differently, especially in our case when one or two group members domineered the group and worked on a quick solution. This solution was still found to be correct by the other group members and was consequently not challenged. This behavior occurred in several groups over the winter term.
The described points also correspond to Inanimate Appropriation of the provided collaborative structures, which refers to a limited interaction of the peers in their groups and hence an appropriation that is not related to the overall learning goals and underlying epistemological perspective of our CL spaces. We discovered this limited interaction when analyzing typical juncture patterns such as EP-EF or EK-EF. There was some initial motivation to solve the task, but the LMS use was rather ineffective since the group members did not recognize the opportunities for CL. For example, group 6 (assignment 5) exhibited this pattern when different group members simply posted a bunch of information that was somehow related to the task (execution and discussion of a cost-utility analysis for an information system), but each posting was not related to any of the other postings. Considering the nature of this task as something the group could work on together and discuss results as well as the nature of such an analysis, e.g., its sensitivity to subjective judgements, the group decided to not discuss any of the postings. This also indicates that there was no group leader who could have effectively guided the process of solving the task, thus resulting in an inanimate appropriation of the LMS.
The last pattern that occurred is called Determined Discussion, referring to group discussions that are characterized by an absence of extensive group discussions and more determined discussions to finish the assignment. This appropriation behavior of the groups is also indicated when considering the amount of junctures over time. In consequence, appropriation changed over time resulting in an appropriation process that is determined by extensive discussions regarding nontask related aspects such as group conflicts or technical issues. Over time, this behavior fades and more determined discussions with the aim to solve the solution took place. Group learners used our Moodle LMS in line with Google Docs to post solutions to the assignments in a more efficient way, resulting in less junctures.
Discussion and Implications
In our study, we investigated the CL appropriation process by means of a qualitative analysis. For this purpose, we drew on GSS research and AST as a meta-theory to study the learning process by means of a coding scheme for the identification of appropriation junctures. We evaluated the appropriation process of CL in a study embedded in a highly IT-supported learning scenario, thus suitable to investigate TML appropriation [26] . In specific, we gain insights on CL in a flipped classroom. In our case, CL is an integral part of a learning activity before learners actually discuss and exercise in the lecture hall. Below, we will discuss the results regarding our two underlying RQs.
Considering our first RQ regarding CL appropriation, our results show that the initial appropriation process of CL is an important step for learning groups and determines the efficiency of the group work afterwards. Considering the summary of the junctures in all groups, we can state that the amount of junctures decreases in most groups over time. In addition, conflicts related to the group or technical problems with the CL tools, i.e., a Moodle LMS and Google Docs presentations, occurred at the beginning of the winter term. We yet observed that groups self-regulated accordingly and helped each other to resolve conflicts or technology problems without any intervention of a teacher or researcher. Hence, the application of CL in a flipped classroom might be a suitable approach for practitioners to enrich self-regulated learning phases by actively considering peers in the learning process. Although appropriation and the faithful use differed at the beginning of the winter term, group processes adjusted quickly and engaged CL. By providing guidelines for the CL use and its purpose, as well as frequently asked questions regarding technology use, we still ensured a basic level of appropriation. In this context, scaffolds such as scripting [30] known from educational research also serve as a practical design implication initially supporting the learner in their individual and group learning process [7, 4] , thus sustaining a faithful appropriation by preventing learners from being overwhelmed. This allows the learning group to focus on the learning itself by means of an initial support in the learning process [32] . Otherwise, appropriation may be ironic due to the complex nature of the LMS [31] .
For one, with respect to the discussion of the second RQ and the emerged appropriation patterns, our results indicate that there are basic patterns that emerged after coding the junctures in CL group discussions. The first one (EP/EF) relates to process discussions in line with faithful tool use. This pattern indicates the potentials of CL with peers in a flipped classroom, since they provided each other orientation in the learning process and consequently facilitated CL. Initially provided scripts that facilitate such a behavior might be suitable for practitioners. The two other basic juncture patterns (EK-EF and EK-EP) often occurred towards the middle or the end of a group task. This was a surprising result, since we expected task-related discussions at the beginning of a group discussion in order to achieve an initial understanding between all group members. Practice could address this by building shared understanding [33] . In flipped classrooms, practical implications would be the participatory walkthrough of an assignment during the lecture or a smaller group size. Since we had an average 20 learners per group in our sample, smaller groups might reach the point of a shared understanding earlier [34] .
Second, we reviewed the junctures and identified four distinct patterns. We identified certain groups that exhibited conflicts with technology. In these groups, technology inhibits group activities.
Interestingly, several learners suggested own solutions to these problems, such as more responsive Facebook groups that are also available via mobile. This indicates a missing fit between our provided technology and the collaborative tasks. Hence, designers should validate the task-technology fit regarding their CL tools to ensure a positive impact by IT support in the learning process [35] . The other three identified patterns relate to interaction processes. Considering domineering group members, interaction processes are limited and should be addressed by interventions of the lecturer, leveraging the potentials of the whole group. Considering the pattern inanimate appropriation, we witnessed that sometimes interaction between the learners was limited and just a minimum level of interaction necessary to solve the task was established. However, research suggests the important role of interaction to ensure learning outcomes [36] . Designers of CL should acknowledge this particular impact by leveraging perceptions regarding CL to support the appropriation process. Possible starting points can be found in the work of Gupta and Bostrom [7] or in the domain of peer learning [13] , e.g., more structured learning activities in peer groups and the facilitation of group interactions. This also relates to the already mentioned problem of a shared understanding regarding the assignments. The last pattern, determined discussion, refers to the influence of the appropriation process and its evolving nature over time. As suggested by research in TML [7] or GSS, appropriation changes over time and the impact of a putative missing fit between task and technology fades [37] . In addition, group cohesion might establish over the semester, leading to a higher efficiency. Hence, one practical implications is the fostering of group cohesion in the beginning.
Limitations and Future Research
Our analysis of the appropriation process for CL is not without limitations. The internal validity of our study could be threatened by the coding procedure that analyzed only the electronic written communication in our Moodle LMS. First, we provided the learners with Google Docs as a second tool for the CL process. Therefore, it would be desirable to gain further insights regarding the collaborative use process of such a presentation tool for collaboration purposes. However, in order to prevent adoption issues, we decided to let learners use Google Docs on an anonymous basis. Thus, we are not able to track the use processes of the Google Docs presentations, where learners created their solutions. Second, we are not aware of how the learners participated in the asynchronous discussions regarding the assignments in the CL space. We could not address both issues, since our study is embedded in an on-going research project [26] . Future research could address this issue-related internal validity by means of a more profoundly controlled experimental procedure and/or methods such as diary studies in order to gain detailed insights on the individual appropriation process, thus offering multi-level insights based on AST [38] . However, we could not evaluate the specific impact of CL on individual and group learning outcomes. We also assessed faithfulness from an objective perspective that could be enriched by subjective assessments [18] .
External validity of the present study could be endangered because we specifically investigated how learners appropriated CL spaces in a flipped classroom setting. This limits the generalizability of our study, since the research setting has some distinct features. In our case, learners in peer learning processes solved assignments prior to the actual lecture in presence. Hence, appropriation of CL should be investigated in other learning scenarios such as MOOCs. In this context, appropriation patterns might be different, since educational backgrounds of the according learners might not be as homogenous as in our university setting. In addition, MOOC learners might be distributed around the world, resulting in different cultural backgrounds of the learners. In consequence, research suggests to evaluate how such individual differences relate to the learning process in CL [7, 14] . Nonetheless, we offer first insights on how learners appropriate CL in an emergent learning scenario.
Conclusion
Appropriation in CL is crucial considering its application in a flipped classroom. To evaluate how appropriation influences CL, we drew on GSS research and AST to answer our RQs. For this purpose, we used a macro-level scheme for coding collaborative activities and collected according qualitative data. This data collection took part in a flipped classroom lecture with an LMS as an essential part of the learning scenario. The LMS hosts group discussion forums for CL. We coded all group discussions and analyzed them regarding the CL appropriation process. The according results indicate basic appropriation patterns related to initial appropriation and task-related discussions. Furthermore, we identified four patterns that are first related to technological issues and missing tasktechnology fit, as well as three patterns that considered interaction issues in the learning process that should be considered when designing CL for flipped classrooms. Overall, the application of a macro-level coding scheme for analyzing the appropriation process of CL is a promising way to gain insights by showing how and why CL appropriation changes over time [21] . This offers starting points for the design of CL environments that leverage learning outcomes among peers. This is especially prevalent since digitization is a major driver in learning scenarios and collaboration is one of the most promising approaches to ensure the success of IT-supported learning scenarios.
